The distortion and limited resolution of the image are serious problems of single-frequency diffraction tomography. Multlfrequency methods, such as the multifrequency backscattering tomography, can improve the resolution and image quality significantly. In this work, we extend the multifrequency backacattering tomography to the case of vertically varying background. The image reconstruction formula has the same form as that in constant background except for a phase factor in the backpropagator. The computation speed of the image reconstruction by backpropagation is almost the same as in the case of constant background. Numerical tests show superior resolution and image quality. Examples are also given to demonstrate the necessity of using the reconstruction formula of vertically varying background in the corresponding cases.
The integration over z in equation (7) The integration over .z on the right-hand side of equation (8) is not in the form of a Fourier transform, so it is impossible to obtain directly the simple relationship between the object function and the scattered wave field in wavenumber domain. We see that the angular spectrum of the scattered field measured at the surface is the superposition of those angular spectra at different depths propagating to the surface. At each depth the angular spectrum of scattered field has a simple relation to the transverse spectrum of the object function a(&, 2). Equation (8) For backscattering in wavenumber domain (i.e. after plane wave decomposition), we take kg = k, for each frequency (or wavenumber k), then from equations (9), (5) and (6) we have kz = 2k. , 2(a) and (b) , respectively. There are two arc shaped ghost images along horizontal direction in both Figures 2(a) and (b) , which result from the limited aperture. The resolution and quality of both images in Figures 2(a) and (b) are much the same.
To test the performance of the MFBT for more complex ob jects, we choose the letter ' P' composed of 12 point scatterers separated by about one wavelength corresponding to the central frequency of the frequency band of 10-90Hs. For the linearly varying background ae shown in Figure l(b) and the layered background as given in Figure 3(c) , the reconstructed images of letter ' P' by the MFBT are displayed in Figures 3(a) and (b) , respectively. From these two imaging results, we see again that the resolution and quality of the images are about the same. We note that the deeper the scatterer is, the smaller is the amplitude of its reconstructed image. The resson is that the farther the scatterer is from the receiver line, the smaller is the highest measured wavenumber of its corresponding measured scattered wave fields. Kak 
